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PROGRESS IN MODELING CPla GAP TESTS*

Allen L, Bowman
Los Alamos Scientific Laboratory

Los Alamos, New Mexico

ABSTRACT

The currerlt status of the numerical modeling of card gap tests is

described. The LASL standard test has been modeled with good agreement
between calculated and experimental v~l.ues for PBX-9404 and TATB. The
NOL standard test has also been modeled but with very pocr agreement for
I’TQ-2,

INTRODUCTION

The relative shock sensitivities of explosive compositions are commonly
assessed using card gap tests. In these tests the shock from a standard donor
explosive is Transmitted to the test explosive through an inert barrier (card
gap) , The shock sensitivity of the test material is characterized by the gap
thickness for which the probability of detonation is 0.5.

Hercules Inc. is using the NOL{’card gap test as a means of evaluating
the effects of rocket propellant formulation and processing variables on Ehe
prop~llant reaction to shock. A concurrent effort at Los Alamus Scientific
Laboratory is that of modeling the card gap test numerically, thereby providi-
ng a better understanding of the test.

The Los Alamcs Scientific
Laboratory has used its own ver-
sions of the card gap test for OETONATOR + l/21nWl/2hi,
many years, primarily as a rnea- BOOSTER PELLET
sure of the hazards associated
with an explosive material.l PLASTIC HOLDER

rhe arrangement used in the
~ONOR(P9Xm,

current standard, or large-scale,
test is shown in Fig. 1. The

I 5/S-hdiamSYUnWNG)

L)ural spacer and relatively long
booster are used to obtain great-
er precision in the tests. The gap -SFACER(IWM. dlam,2024DURAL)

length at which detonation of
50;!of the samples would be ?x-
pected to occur is estimated by
the up-and-don procedure. A (15/8-indlamBY

step height of 0.25 mm is used
4-kLUhlG)

for the final determination of
the 50% point.

TNESS PLATE

Fig, 1. LASL standard gap-test assembly.
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MODEL AND

The numerical study of the card-gap
test was begun with the LASL standard

test because of the relative ease of
consultation with the people perfoming
the tests and the readily available

RESULTS

experimental data. The geometrical model
is the arrangement of Fig. 1 turned up-
side down, with the detonator, booster
pellet, and plastic holder replaced by
a l-5/8-inch-cliameter hot spot initiation.
The exact dimensions of the experiment
are used in the model, with a cell di-
mension of 2.064 nun. The NCILstandard
gap test LS modeled in a similar fashion,
with the model geometry shown in Fig. 2.
The computations were performed with the
two-dimensional EulerIan reactive hydro-
dynamic code 2DE,2’4 using the Forest
Fire burn rate for the test samples.3’4

The progress of a LASL card-gap run
is shown by a series of isopycnic contour
plots in Fig. 3. Tne NOL card-gap cal-
culation is shown in the same way in
Fig. L. The initiation and propagation
of a detonation in the acceptor is
shown by mass fraction contour plots in
Figs. 5-7. The mass fraction (K) is
defined such that L!= 1 for a solic and
W = O for a gas, with a continuous vari-
ation between these limits for a bllrning
propellant. The results for three dif-
ferent explosive materials are summarized
in Table I. The shock pressures induced in

TABLE I

STANDARD CARD-CAP TEST
(Cap in mm)

Go No-Go Experimental.—

LASL

PBX-9404 52 62 56-58

TATB 14 21 22

NOL

VTQ 2 46 55 42
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Fig, 2. NOL standard gap-test
model.
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Fig. 3. LASL standard gap-test calculation; isopycnic contour plots (0.1-g/:m3
internal). PBX-9404 acceptor, 52-Iumgap.
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Fig. 5. IML gap test - detonation of PBX-9~.04, 52-mm gap.
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Fig. 6. LASL gap test - detonati~n of TATB,
14-mmgap.
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Fig. 7. NOL gap test -
detonation of
VTQ-2, 46-

~ gap

the acceptor were obta~.ned
from calculations with inert
acceptors, and were found
to agree very well with the
values obtained from an
impedance match with the
calculated gap pressures of
Fig. 8. The calculated
lengths of run to detonation
and induced shock pressures
correlate very well with the
Pop plots for PBX-9404 and
T’AT.B.
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